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sites and introns in protein-coding genes. Esentially identical results were obtained in two other studies on silent sites (Goodstadt and Ponting 2006; Liu et al. 2006) . Assuming a divergence time between these two lineages of 92.5 MY, a within-species diversity of 0.0008 for dog (Lynch 2006) , and using the above-noted estimate for the primate lineage, the estimated rate of silentsite divergence for the lineage leading to dog is 2.82 × 10 −9 per year. Taken at face value, this suggests a nearly three-fold higher rate of evolution on the carnivore than on the primate lineage. However, an additional estimate can be obtained from a comparison of 35 orthologous protein-coding genes in dog and cat, which yields an average number of substitutions per silent site of 0.240 (Keightley and Eyre-Walker 2000) . In this case, using a divergence time of 59.5 MY (Benton and Donoghue 2007; Bininda-Emonds et al. 2007 ), again correcting for withinspecies polymorphism in canids, yields a silent-site divergence rate of 2.01 × 10 −9 per year. In addition, a comparative study of intron sequences in the cat lineage yields a substitution rate of 0.68 × 10 −9 per year (Pecon-Slattery and O'Brien 1998). Finally, based on a comparison of the complete genomes of human, mouse, and dog (Linblad-Tot et al. 2005) , the node separating dog and human can be isolated, and a comparison of the subtending branches suggests that the long-term rate of evolution on the carnivore lineage is 1.19× that on the primate lineage.
Taken together, these results suggest that there was an elevated rate of evolution very deep in the lineage leading to the dog genome, which then progressively declined to a value perhaps approaching that in the human lineage. As the point of divergence of cat and dog is close to the KT boundary, we have used the estimate for this pair for dating purposes. For the mitochondrial genome, we utilized the average of the estimated rates for large cats and seals, 43.99 × 10 −9 per year (Lynch 2007) .
Rodents. From an alignment of the whole-genome sequences of mouse and rate, an average divergence of 0.174 per site exists at putatively neutral sites (Rat Genome Sequencing Project Consortium 2004). Assuming a 12 MY divergence time, based on the fossil evidence (Benton and Donoghue 2006) , and correcting for an average polymorphism of 0.0042 (Lynch 2006) , yields a very high rate of 7.08 × 10 −9 per year. On the other hand, a full-genome sequence analysis, with dog as an outgroup to the primate-rodent ancestor, implies that the rate of neutral evolution on the full lineage to mouse is about 2.72× that on the lineage to human (Lindblad-Toh et al. 2005) . Given that the point of divergence between primates and rodents is ∼ 93 MYA (Springer et al. 2003; Brininda-Emonds et al. 2007 ), the latter estimate, 2.88 × 10 −9 per year, is most relevant to dating the position of the KT boundary. For the mitochondrial genome, we utilize the estimated rate for mouse-rat, 21.81 × 10 −9 per year (Lynch 2007) .
Artiodactyls. A survey of 50 orthologous genes in sheep and cows yields an average level of silent-site divergence of 0.0677 (Keightley and Eyre-Walker 2000) . Letting the time of divergence be 28.5 MYA (Benton and Donoghue 2007) , and applying an average within-species polymorphism at silent sites of 0.0038 (Lynch 2006 ) yields a rate of 1.12 × 10 −9 per year. For the mitochondrial genome, we utilize the estimated rate for horses, 36.50 × 10 −9 per year (Lynch 2007) .
Opossum. From a comparison of the complete set of putative orthologs between the human and opossum genomes, Mikkelsen et al. (2007) obtain a median silent-site divergence of 1.02, which assuming a divergence time of ∼ 180 MY between eutherian and metatherian mammals, 2 implies an average rate of substitution per silent site of 2.83 × 10 −9 per year, similar to the rate noted above for rodents. This estimate ignores the slowdown in the rate of substitution in the primate lineage, as the date at which this change occurred is unknown. In the absence of a direct estimate, and given the similarity of the nuclear rates for opossum and rodents, we assumed a mitochondrial subsitution rate equivalent to that in rodents.
Birds. Mank et al. (2000) report an average silent-site divergence for 4848 pairs of orthologs in chicken and zebra finch of 0.464. Using an estimated divergence time of 89.5 MY (Benton and Donoghue 2006) , and an average within-species silent-site divergence for birds of 0.0057 (Lynch 2006) , yields an estimated divergence rate for such sites of 2.56 × 10 −9 per year per lineage. A second estimate is available for a comparison of 67 orhtologs intron from chicken and turkey, which yields an average 0.106 substitutions per site (Axelsson et al. 2005 ). Using an estimated divergence time of 28 MY, and correcting with the chicken polymorphism estimate, yields a rate of 1.79 × 10 −9 per year. We have utilized the average of these two rates, 2.18 × 10 −9 per year.
